FLOW DETECTOR WITH LEAD-THROUGHS AND METHOD FOR ITS 
PRODUCTION 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the priority of Swiss 
patent application 1465/02, filed August 27, 2002, the dis- 
closure of which is incorporated herein by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

The invention relates to flow detector with at 
least one lead- through and to a method for manufacturing such 
a flow detector. 

US 2002/0043710 Al describes a flow detector hav- 
ing a two part housing and a semiconductor chip with inte- 
grated flow sensor arranged within the housing. The semicon- 
ductor chip is arranged in a cavity of the housing. A thin, 
flexible foil carrying strip conductors extends between the 
housing parts to the outside for connecting the semiconductor 
chip to exterior circuitry. The presence of the foil, how- 
ever, makes it difficult to seal the cavity tightly and can 
lead to leaks, which can be detrimental for some applica- 
tions . 

BRIEF SUMMARY OF THE INVENTION 

Hence, it is a general object of the invention to 
provide a flow detector of the type mentioned above that can 



be sealed tightly in simple manner, as well as a method for 
manufacturing the same. 

Now, in order to implement these and still fur- 
ther objects of the invention, which will become more readily 
5 apparent as the description proceeds, the flow detector ac- 
cording to the invention comprises a housing, a cavity ar- 
ranged in said housing, said cavity comprising a channel for 
a fluid to be measured, at least one opening extending from 
said cavity through said housing to an outside of said hous- 

10 ing, a semiconductor chip arranged in said cavity, said semi- 
conductor chip having an integrated flow sensor, at least one 
electric lead-through extending through said opening and con- 
necting said semiconductor chip to the outside, and a hard-^ 
ened filler material arranged in said opening sealing said 

15 opening and mechanically connecting said at least one elec- 
tric lead- through to said housing. 

In another aspect of the invention, the flow de- 
tector comprises a housing, a channel in said housing for a 
fluid to be measured, a semiconductor chip arranged in said 

20 housing at said channel, said semiconductor chip having an 
integrated flow sensor, at least one electric lead- through 
extending through at least one opening in said housing and 
connecting said semiconductor chip to an outside of said 
housing, and a hardened filler material arranged in said 

25 opening sealing said at least one opening and mechanically 
connecting said at least one electric lead-through to said 
housing. 

In yet another aspect, the invention relates to a 
method for manufacturing a flow sensor having a housing, a 
30 channel in said housing for a fluid to be measured, a semi- 
conductor chip arranged in said housing at said channel, said 
semiconductor chip having an integrated flow sensor, and at 
least one electric lead- through extending through at least 
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one opening in said housing and connecting said semiconductor 
chip to an outside of said housing, said method comprising 
the steps of inserting a liquid filler material into said 
opening and hardening said filler material for sealing said 
5 opening and mechanically connecting said at least one elec- 
tric lead- through to said housing. 

Hence, according to the invention, at least one 
opening is provided in the housing for electrically connect- 
ing the chip to external circuitry. The opening extends to 

10 the outside of the housing. One or more electrical lead- 

throughs and a hardened filler material are arranged in the 
opening. The filler material seals the opening tightly 
against a passage of the fluid to be measured. 

For manufacturing, the lead-throughs and the 

15 filler material are introduced into the opening (s) and the 
filler material is hardened. This makes the manufacturing 
process simple. 

The flow detector according to the invention can 
be used for measuring the flow velocity or mass flow of vari- 

20 ous fluids. Because it is well sealed, it is especially 
suited for the measurement of Helium or Hydrogen or for 
highly toxic or corrosive fluids. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and ob- 
jects other than those set forth above will become apparent 
when consideration is given to the following detailed de- 
30 scription thereof. Such description makes reference to the 
annexed drawings , wherein : 

Fig. 1 is a top view onto a first one of the 
housing parts of a disassembled detector. 
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Fig. 2 is a button view onto the second housing 

part, and 

Fig. 3 is a sectional view along line III-III of 
Figs. 1 and 2 of the assembled detector. 

5 



DETAILED DESCRIPTION OF THE INVENTION 



The flow detector shown in the figures comprises 
10 a first housing part 1, a second housing part 2 and a semi- 
conductor chip 3 arranged substantially between the first and 
the second housing part. 

A straight notch 5 is formed in a surface of 
first housing part 1, which foirms, together with adjacent 
15 second housing part 2, a channel. Two ducts 6 extend through 
first housing part 1. They can e.g. by formed by bores and 
they connect the ends of the channel to the outside. 

Further, recesses 7 and 8 are provided in first 
housing part 1 and second housing part 2, respectively. Notch 
20 5 and the recesses 1, 8 form a cavity inside the housing. The 
part of the cavity formed by notch 5 is used as a channel for 
receiving the fluid to be measured, which can be a gas or a 
liquid . 

A possible design of semiconductor chip 3 is 
25 shown in US 2002/0043710 Al . It has e.g. a heater arranged 

between two temperature sensors and may contain further com- 
ponents for controlling or processing the measurement. When 
the fluid to be measured flows through the channel, the en- 
ergy from the heater is unequally distributed between the two 
30 temperature sensors, which allows to determine the flow ve- 
locity or the mass flow. 

As can especially be seen from Fig. 3, semicon- 
ductor chip 3 of the present embodiment lies in recess 8 of 
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second housing part 2 . It is arranged in such a manner that 
the surface part 3a carrying the temperature sensors and the 
heater is flush with the wall of the channel. 

A nose 14 extending between notch 5 and recess 7 
5 of the first housing part touches the device surface of semi- 
conductor chip 3 and divides the same into two parts. The 
first part corresponds substantially to mentioned surface 
part 3a, while the second part contains any further elec-- 
tronic components and the contact pads of semiconductor chip 

10 3, which are separated from the channel by nose 14. 

For electrically connecting semiconductor chip 3 
to external circuitry^ a connecting opening 11 is provided in 
second housing part 2, i.e. in the same housing part that 
also holds semiconductor chip 3 . Opening 11 extends from the 

15 cavity within the housing to the outside. Metal wires or 
metal pins serving as electrical lead-throughs 10 extend 
through opening 11. The space between the lead-throughs 10 
and the wall of opening 11 is filled by a hardened filler ma- 
terial 12 . Filler material 12 mechanically connects the lead- 

20 throughs 11 to second housing part 2 and seals the cavity. 

Connecting wires 13 extending as connectors 
through recess 7 of the first housing part are provided for 
electrically connecting semiconductor chip 3 to the lead- 
throughs 10. 

25 For sealing the two housing parts 1, 2a sealing 

ring can be provided as it is described in US 2002/0043710 
Al . The two housing parts 1, 2 can also be glued or welded to 
each other. 

In the present embodiment, exactly one connecting 
30 opening 11 is provided, which receives all lead-throughs 10. 
It is also possible to provide a separate opening 11 for each 
single lead- through 10. 
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In the embodiment of Figs. 1-3, semiconductor 
chip 3 is arranged in a recess 3 of second housing part 2 . It 
can, however, also be placed in different manner at or in the 
channel, e.g. not in a recess but projecting into the chan- 
5 nel, which may, however, encourage turbulences in the liquid. 

The filler material 12 is preferably made from 
glass. Depending on application, however, it may also be made 
from an other hardening filler, such as glue and/or epoxy 
resin. When using a metal housing, an electrically insulating 
10 filler has to be used. Depending on the desired application, 
the housing parts can e.g. be made from metal, plastics or 
ceramics . 

When manufacturing the detector, the lead- 
throughs 10 are held into connecting opening 11 and the liq- 
15 uid filler is cast in. Then, the filler is hardened- Now, 

semiconductor chip 3 is inserted and electrically connected 
to the lead-throughs 10. Finally, the two housing parts are 
joined. 

For protecting the wires 13, recess 7, and there- 
20 fore a part of the cavity within the housing, can also be 

filled by a hardening filler material after joining the hous- 
ing parts . 

While there are shown and described presently 
preferred embodiments of the invention, it is to be dis- 
2 5 tinctly understood that the invention is not limited thereto 
but may be otherwise variously embodied and practised within 
the scope of the following claims. 
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